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DETAILED ACTION 
Drawings 

1 . Figures 5-8 should be designated by a legend such as —Prior Art— because only that 
which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in compliance with 37 
CFR 1.121(d) are required in reply to the Office action to avoid abandonment of the application. 
The replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as per 37 
CFR 1.84(c)) so as not to obstruct any portion of the drawing figures. If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1-14 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

4. Claim 1 requires "applying heat and pressure to the laminated structure". This step is 
unclear as the structure is not laminated until the heat and pressure is applied. The limitation is 
interpreted as applying heat and pressure to form the laminated structure. 

5. Claim 12 requires "A method of manufacturing a multi-layer circuit board". The 
preamble is unclear as the body of the claim does not specifically require any steps that 
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manufacture the multi-layer circuit board. The preamble is interpreted as in a method of 
manufacturing a multi-layer circuit board an improvement comprising. 

Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

8. Claims 1, 3, 5-9, 11, and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the admitted prior art (Specification pages 1-4, 8, and 9) in view of Pommer (U.S. Patent 
6,560,844). 

The admitted prior art discloses a conventional method of manufacturing a multi-layer 
circuit board comprising providing a structure including a core circuit board having a circuit 
pattern thereon and a prepreg sheet having a through-hole filled with conductive paste 
sandwiched between a pair of metal foils further sandwiched between a pair of lamination plates 
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and applying heat and pressure to form a laminated structure (Figures 6A-6D and Page 3, line 6 
to Page 4, line 8). The admitted prior art does not specifically teach the lamination plates are 
selected to have a thermal expansion coefficient (TCE) equivalent to a TCE of the core circuit 
board. However, selecting lamination plates to have a TCE equivalent to a layer of the laminated 
structure was known as evidenced by the admitted prior art wherein a TCE equivalent to the 
metal foil is chosen to prevent wrinkling. Further, it was known in the art that each layer of the 
laminated structure, e.g. a structure including circuit board and prepreg layers as depicted in 
Figure 1 , should have substantially similar considered equivalent TCE and that the lamination 
plates are selected to have a TCE the same as the TCE of the layers as shown by Pommer to 
prevent distortion of the layers (Figures 1 and 3 and Column 2, lines 3-5 and 44-49). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
practice the method as taught by the admitted prior art wherein all of the layers of the structure 
have equivalent TCE to prevent distortion of the layers as taught by Pommer thereby including 
selecting a lamination plate whose TCE is equivalent to the core circuit board. 

Regarding claim 3 and 6, the admitted prior art teaches the core circuit board has four or 
more layers. The admitted prior art teaches the core circuit board and the prepreg sheet are 
alternately laminated so as to have two or more layers. 

Regarding claims 7 and 8, the admitted prior art further teaches a buffer material 
considered formed of a material capable of accommodating difference in TCE between the 
lamination plate and a carrying plate disposed outside the structure which structure is placed on a 
heat press plate considered the carrying plate such that heat and pressure goes through the buffer 
material and the carrying plate. It would have been obvious to one of ordinary skill in the art at 
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the time the invention was made to practice the method as taught by the admitted prior art 
wherein all of the layers in the lamination have equivalent TCE to prevent distortion of the layers 
as taught by Pommer thereby including selecting a carrying plate whose TCE is equivalent to the 
lamination plate. 

Regarding claim 9, the admitted prior art teaches the prepreg sheet contains a base and a 
resin layer impregnated with the base to form a resin layer on both surfaces of the base. 

Regarding claims 1 1 and 12, Pommer is considered to require measuring the TCE of all 
of the layers including the core circuit board otherwise selecting a lamination plate with an 
equivalent TCE would not be possible. 

9. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over the admitted prior 
art and Pommer as applied to claims 1, 3, 5-9, 11, and 12 above, and further in view of Ikeguchi 
et al. (JP 5701 1026 and see also the abstract). 

The admitted prior art and Pommer as applied above teach all of the limitations in claim 2 
except for a specific teaching that the thickness of the resin layer formed on both sides of the 
base is at least 20 microns in total thickness. Ikeguchi disclose a prepreg excellent in workability 
comprising a base and a resin layer impregnated with the base to form a resin layer on both sides 
of the base having at least 20 microns in total thickness (See the abstract). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to form the resin 
layers on both sides of the base as taught by the admitted prior art as modified by Pommer with a 
thickness at least 20 microns in total as shown by Ikeguchi to form a prepreg excellent in 
workability. 
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10. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over the admitted prior 
art and Pommer as applied to claims 1, 3, 5-9, 11, and 12 above, and further in view of 
Shirasawa et al. (U.S. Patent 4,614,559). 

The admitted prior art and Pommer as applied above teach all of the limitations in claim 4 
except for a specific teaching that the core circuit board is not less than one time as thick as the 
prepreg sheet. Shirasawa directed to manufacturing a multi-layer circuit board comprising core 
circuit boards and prepreg sheets teach the layers are desirably as thin as possible to form a 
dimensionally stable board including specifically demonstrating the core circuit boards are not 
less than one time as thick as the prepreg sheets (Column 1, lines 33-35 and Tables 1 and 2). It 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
use as the core circuit board and prepreg sheet in the admitted prior art as modified by Pommer 
layers as thin as possible including wherein the core circuit board is not less than one time as 
thick as the prepreg sheet as shown by Shirasawa to form a multi-layer circuit board that is thin 
and dimensionally stable. 

1 1 . Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over the admitted prior 
art and Pommer as applied to claims 1, 3, 5-9, 1 1, and 12 above, and further in view of Del (U.S. 
Patent 4,180,608). 

The admitted prior art and Pommer as applied above teach all of the limitations in claim 
10 except for a specific teaching that the base is woven and the resin is B-staged. It is considered 
extremely well known in the art that a prepreg generally comprises a woven base and a B-staged 
resin as evidenced by Del (Column 4, lines 23-27). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to form the prepreg taught by the 
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admitted prior art as modified by Pommer as was generally well known including a woven base 
and a B-staged resin as evidenced by Del only the expected results being achieved. 
12. Claims 11-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
admitted prior art and Pommer as applied to claims 1, 3, 5-9, 11, and 12 above, and further in 
view of Levit (U.S. Patent Application Publication 2005/0230072). 

The admitted prior art and Pommer as applied above teach all of the limitations in claims 
11-14 except for a specific teaching that the TCE for each layer is measured by measuring the 
TCE at two positions or more in a range from room temperature to a heat pressing temperature 
by using a thermomechanical measurement apparatus and calculating an average value of the 
TCE from the two positions or more, it being noted Pommer is not limited to any particular 
technique for measuring the TCE for each layer. Levit is exemplary of measuring the TCE of a 
layer for use in a circuit board wherein determining the TCE for the layer includes measuring the 
TCE at two positions or more in range from room temperature to a heat pressing temperature by 
using a thermomechanical measurement apparatus and calculating an average value of the TCE 
from the two positions or more (Paragraphs 001 1, 0030, and 0038). It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to measure the TCE for each 
layer of the structure taught by the admitted prior art as modified by Pommer to determine that 
each layer has an equivalent TCE as required by Pommer wherein a known suitable technique 
for determining the TCE was disclosed by Levit. 
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Conclusion 

13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John L. Goff whose telephone number is (571) 272-1216. The 
examiner can normally be reached on M-F (7:15 AM - 3:45 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on (571) 272-1226. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/John L. Goff/ 

Primary Examiner, Art Unit 1791 



